The electrical basis for enhanced potassium secretion in rat distal colon during dietary potassium loading.
Previous studies in rat distal colon provide evidence for an active absorptive process for potassium under basal conditions, and for active potassium secretion during chronic dietary potassium loading. The present studies were performed with conventional and potassium-selective microelectrodes to determine the electrical basis for the increase in transcellular (active) potassium secretion observed during potassium loading. Compared to control tissues, potassium loading resulted in a 5-fold increase in transepithelial voltage (VT) and a 52% decrease in total resistance (RT) in the distal colon. The rise in VT was due to a decrease in apical membrane resistance and an increase in basolateral membrane voltage from -45 +/- 2 mV (cell interior negative) in control to -56 +/- 2 mV (p less than 0.001) in potassium loaded tissues. This difference in basolateral membrane voltage reflected in increase in intracellular potassium activity from 86 +/- 4 mM to 153 +/- 12 mM (P less than 0.001). In control tissues, the sequential mucosal addition of the sodium channel blocker amiloride (0.1 mM) and the potassium channel blocker tetraethylammonium chloride (TEA: 30 mM) produced no effect on the electrical measurements. However, in potassium loaded tissues, amiloride and TEA produced transepithelial changes consistent with inhibition of apical membrane conductances for sodium and potassium, respectively, reflected by increases in the resistance ratio, alpha (ratio of apical to basolateral membrane resistances). These data indicate that the decrease in apical membrane resistance during potassium loading was caused by an increase in apical membrane conductance for both potassium and sodium.